Abstract: In this paper the solution procedure of first order linear homogeneous ordinary differential equation in fuzzy environment is described. It is discussed for three different cases. Here fuzzy numbers are taken as Generalized Triangular Fuzzy Numbers (GTFNs). Further two bio mathematical models are numerically illustrated.
Introduction:
In 1965 Zadeh [9] introduced fuzzy set theory. Fuzzy set is taken as a tool that makes things easy to illustrate some sort of vague as well as non stochastic uncertain model. Fuzzy differential equations (FDEs) are the natural way to model many systems under uncertainty. Fuzzy derivatives were first conceptualized by Chang and Zadeh [12] . The term was first described in 1978 by Kandel and Byatt [2] . There are many approaches to solve the FDE for fuzzy initial value problem. Buckley and Feuring [7, 8] introduced two analytical methods for solving nth-order linear differential equations with fuzzy initial conditions. One is classical method and the other is extension principle method. Recently FDE has also used in many models such as HIV model [6] , decay model [5] , predator-prey model [10] , etc.
In this paper we have considered 1 st order linear homogeneous fuzzy ordinary differential equation and have described its solution procedure in section-3. In section-4 we have applied it for two biomathematical models (Growth and Decay model).
Preliminary Concepts: Definition 2.1: Generalized Triangular Fuzzy Number (GTFN):
A Generalized Fuzzy number is called a Generalized Triangular Fuzzy Number if it is defined by ‫ܣ‬ ሚ = (ܽ ଵ , ܽ ଶ , ܽ ଷ ;߱)its membership function is given by
and the
where ݈ = ܽ ଶ − ܽ ଵ and ‫ݎ‬ = ܽ ଷ − ܽ ଶ
Definition 2.2: Fuzzy Ordinary Differential Equation (FODE):
Consider the 1 st Order Linear Homogeneous Ordinary Differential Equation (ODE)
= ‫ݔ݇‬ with initial condition ‫ݐ(ݔ‬ ) = ‫ݔ‬ . The above ODE is called FODE if any one of the following three cases holds:
Only ‫ݔ‬ is a generalized fuzzy number (Type-I).
Only k is a generalized fuzzy number (Type-II). (iii) Both k and ‫ݔ‬ are generalized fuzzy numbers (Type-III).
Definition 2.3: Strong and Weak Solution of FODE:
Consider the 1 st order linear homogeneous fuzzy ordinary differential equation
= ‫ݔ݇‬ with ‫ݐ(‬ ) = ‫ݔ‬ . Here k or (and) ‫ݔ‬ be generalized fuzzy number(s).
Let the solution of the above FODE be ‫ݔ‬ (‫)ݐ‬ and its ߙ-cut be ‫,
, ߱ሿ where 0 < ߱ ≤ 1 then ‫ݔ‬ (‫)ݐ‬ is called strong solution otherwise ‫ݔ‬ (‫)ݐ‬ is called weak solution and in that case the ߙ-cut of the solution is given by
Solution Procedure of 1 st Order Linear Homogeneous FODE
The solution procedures of 1 st order linear homogeneous FODE of Type-I, Type-II and Type-III are described. Here fuzzy numbers are taken as GTFNs. Here we solve the given problem for ݇ > 0 and ݇ < 0 respecively.
The FODE (3.1.1) becomes
So the solution is a generalized fuzzy number. The ߙ-cut of the strong solution is
So the solution of (3.
Case 3.1.2:-when ݇ < 0 , let ݇ = −݉ where m is a positive real number.
Then the FODE (3.1.1) becomes
and
Here three cases arise.
Case 3.1.2.1:
is the ߙ-cut of the strong solution of the FODE (3.1.1).
where 0 ෨ = (−1,0,1; ߱) be a symmetric GTFN is the solution of (3.1.1)
So in this case we get the strong solution if
is the ߙ-cut of the strong solution of the FODE (3.
is the ߙ-cut of the strong solution of the FODE (3. Here we solve the given problem for ݇ ෨ > 0 and ݇ ෨ < 0 respecively.
Case 3.3.1:-when ݇ ෨ > 0
The FODE (3.3.1) becomes
∴ The solution is a generalized fuzzy number with ߙ-cut
……….. Hence we get that this is a strong solution.
Case3:
If Hence this solution is a strong solution.
Conclusion and Future Work:
In this paper we have solved first order linear homogeneous ordinary differential equation in fuzzy environment. Also one can repeat the same method for first order linear non-homogeneous ordinary differential equation in fuzzy environment. This process can be applied for any economical or biomathematical model and problems in engineering and physical sciences.
